Studies on lipoprotein and adrenal steroidogenesis: II. Utilization of low density lipoprotein- and high density lipoprotein-cholesterol for steroid production in functioning human adrenocortical adenoma cells in culture.
We examined the utilization of human low density lipoprotein (LDL)- and high density lipoprotein (HDL)-cholesterol for steroid production in primary monolayer culture cells from adenomas of primary aldosteronism and Cushing's syndrome and an adrenal of nodular hyperplasia of Cushing's syndrome. We compared the data obtained with findings in the case of cultured normal human adrenocortical cells. In the presence of 10(-7) M adrenocorticotropin (ACTH), the addition of either LDL or HDL to the culture medium at a cholesterol concentration of 100 micrograms/ml led to a significant increase in the daily secretion rates of cortisol, dehydroepiandrosterone sulfate (DHEA-S) and aldosterone in the adenoma and nodular hyperplasia cells, as in the normal cells. Although LDL greatly increased the secretion of steroid hormones, no significant difference in steroid secretion following the treatments with LDL and HDL were observed in these cultured cells. The contribution of endogenous cholesterol to steroid production was also high, thereby indicating that the neoplastic transformation did not have untoward effects. Cells from adenomas of primary aldosteronism secreted not only aldosterone, but also cortisol and DHEA-S. The daily secretion rates of these steroids were markedly increased when ACTH was added to the medium. With prolonged exposure to ACTH, however, the rate of aldosterone secretion showed a gradual decrease with the incubation time. This decrease might be due to the impaired conversion of corticosterone to 18-hydroxycorticosterone. In case of adenomas in patients with Cushing's syndrome, the secretion of steroid hormones varied in quantity and quality, depending on the type of plasma cortisol response to the rapid ACTH test in vivo, thereby suggesting that the adrenocortical adenoma of Cushing's syndrome might be divided into two subtypes. These results indicate that human functioning adrenocortical adenoma cells utilize plasma lipoproteins as a source of cholesterol for steroidogenesis during the prolonged stimulation of steroid secretion.